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Background: Indigenous Australians suffer a disproportionate burden of preventable chronic disease compared to
their non-Indigenous counterparts – much of it diet-related. Increasing fruit and vegetable intakes and reducing
sugar-sweetened soft-drink consumption can reduce the risk of preventable chronic disease. There is evidence from
some general population studies that subsidising healthier foods can modify dietary behaviour. There is little such
evidence relating specifically to socio-economically disadvantaged populations, even though dietary behaviour in
such populations is arguably more likely to be susceptible to such interventions.
This study aims to assess the impact and cost-effectiveness of a price discount intervention with or without an in-
store nutrition education intervention on purchases of fruit, vegetables, water and diet soft-drinks among remote
Indigenous communities.
Methods/Design: We will utilise a randomised multiple baseline (stepped wedge) design involving 20
communities in remote Indigenous Australia. The study will be conducted in partnership with two store
associations and twenty Indigenous store boards. Communities will be randomised to either i) a 20% price discount
on fruit, vegetables, water and diet soft-drinks; or ii) a combined price discount and in-store nutrition education
strategy. These interventions will be initiated, at one of five possible time-points, spaced two-months apart. Weekly
point-of-sale data will be collected from each community store before, during, and for six months after the six-
month intervention period to measure impact on purchasing of discounted food and drinks. Data on physical,
social and economic factors influencing weekly store sales will be collected in order to identify important
covariates. Intervention fidelity and mediators of behaviour change will also be assessed.
Discussion: This study will provide original evidence on the effectiveness and cost-effectiveness of price discounts
with or without an in-store nutrition education intervention on food and drink purchasing among a socio-
economically disadvantaged population in a real-life setting.
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Indigenous people living in very remote communities in
Australia have the poorest health outcomes of any popu-
lation group in high income countries [1,2]. This burden
of disease is in a large part due to poor nutrition across
the life-course and is causing serious illness in what
should be the most productive years of life. High food
costs and generally low socio-economic status support a
diet characteristically high in refined cereals, sugar and
low in fruit and vegetables [3]. While efforts by individual
communities and the Australian government to address
food affordability and improve diet in this setting con-
tinue, there is little evidence on the effectiveness of differ-
ent strategies.
There is compelling evidence that increasing fruit and
vegetable intake and reducing sugar-sweetened soft-drink
consumption can reduce the risk of preventable chronic
disease. It has been estimated globally that an increase of
80 g per day of fruit and vegetables could reduce the risk
of ischaemic heart disease by 10%, ischaemic stroke by
6%, lung cancer by 4% and oesophageal cancer by 6%
[4]. Such an increase in fruit and vegetable intake in
Australia could save approximately AUD157 million per
year from the costs of cardiovascular disease (CVD) alone
[5]. The benefits for the Indigenous population living in
remote Australia are likely to be much greater considering
their currently low intake of fruit and vegetables [3] and
high burden of disease [1].
We have reported high consumption of sugar-sweetened
soft-drinks in three remote communities of 474 ml (SD
51) per person per day on average [3]. Consumption of ≥ 1
serve of sugar-sweetened soft-drink per day (360 ml) has
been associated with a higher prevalence of obesity among
middle-aged women [6] and a reduction of one serving
per day has been associated with a weight loss of approxi-
mately 0.5 kg at six and 18 months [7]. There is also the
possibility that high fructose (the major sugar in many
sugar-sweetened soft-drinks) intake is a direct risk factor
for metabolic syndrome and Type 2 diabetes [8], which
are highly prevalent in remote Australian Indigenous
populations [9,10].
This evidence indicates that gains in health outcomes
for Indigenous Australians living in remote communi-
ties could result from a shift in current consumption
patterns, particularly in fruit and vegetables and sugar-
sweetened soft-drink. There is growing evidence that
taxes and discounts on food and beverages could influence
consumption patterns considerably, and thus improve
health outcomes [11-14]. Improved affordability has been
associated with significant increases in the purchase and
consumption of healthier foods [14,15].
Evidence from price discount studies suggests that
demand for fruit-and-vegetables is price elastic – a 1%
decrease in price is associated with more than a 1%increase in demand [14]. Waterlander et al. showed that a
50% discount on fruit and vegetables increased fruit and
vegetable purchasing by a factor of four [16] and Ni
Mhurchu et al. in a study conducted with supermarkets in
New Zealand (NZ), showed a 10% increase in fruit and
vegetable purchasing with a 12.5% price discount on
healthy food options (the equivalent of removal of the NZ
Goods and Services Tax) [13]. An et al. reported that 10%
and 25% discounts on healthier food purchases were asso-
ciated with an increase in daily fruit/ vegetable intake by
0.38 and 0.64 servings respectively [11]. There is little such
evidence for socio-economically disadvantaged popula-
tions. The one study to date that has examined the
differential price discount on food purchases across
socio-economic groups, showed no variation in inter-
vention effect by household income or education [17].
No studies, other than the SHELf study that is currently
being conducted in Melbourne, Australia, have examined
the cost effectiveness of price discount interventions [18]
and little is known about the impact of subsidies on the
overall diet and possible unintended consequences on diet
[14]. A study conducted among urban poor households in
two provinces in China demonstrated that reducing the
price of a staple food commodity did not lead to an in-
crease in demand for that commodity as people were able
to purchase other foods that were highly valued but not
necessarily of higher nutritional value [19]. This may not
be the case however for households in high income coun-
tries. Ni Mhurchu et al., reported no change in purchase
of less healthy foods and overall expenditure with a price
discount on healthy foods [13]. Similarly Waterlander
et al., reported no change in total expenditure, expenditure
on non-food items or non-fruit and vegetable food items
with a 50% price reduction on fruit and vegetables
[16]. This uncertainty and lack of evidence however
has impacted on policy adoption of economic incentive
to improve diet [14].
It is posited that intervention to improve population
diet needs to involve approaches that both target the
individual and create an environment that supports indi-
vidual food choice [20]. Nutrition education (targeting
the individual) is frequently used to encourage healthy
food purchasing, however the evidence for nutrition
education impacting on healthy food purchasing is
largely inconclusive [14]. Waterlander et al. showed no
effect on fruit and vegetable purchasing with nutrition
education alone (i.e., through provision of recipe books
and telephone counselling) but reported an added bene-
ficial effect when combined with a 50% price discount
[16]. Ni Mhurchu et al. reported that tailored nutrition
education, that suggested substitution of purchased
unhealthy foods with specific healthier options, had no
evident effect on the amount of purchased foods [13].
An et al. reported mixed results for nutrition education
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stimulation (i.e., a text to remind/encourage action) or
health messages (i.e., a text message to introduce health
benefit of nutritious food intake) [14]. The benefit of
combining a skill building nutrition education interven-
tion (that develops budgeting, shopping and cooking
skills), with a price discount, is being investigated as a
means to improve dietary intake by the SHELf study in
Melbourne, Australia [18].
Although consumers globally are driven by price, taste
and convenience [21], the context of remote Australian
communities is distinctive in the array of geographic,
social, cultural and economic factors at play in deter-
mining food choice [22]. Remote Australian communi-
ties are largely dependent on an imported food supply.
There are approximately 175 stores, each servicing pop-
ulations of over 100, operating in remote Indigenous
communities in Australia [23]. The community store
provides much or most of the local food supply [24,25].
The food distribution chain for many remote Indigen-
ous communities extends over thousands of kilometres
and is vulnerable to disruption by seasonal weather
conditions and associated events such as extended road
closures [26]. In some cases food delivery is only by
fortnightly barge and/ or aircraft [23]. These are factors
which drive the price of food up to almost 50% higher
than that in metropolitan centres [27].
The history of food supply systems is likely to have a
continuing influence on food supply and purchasing
patterns. It was not until the late 1960s and early 1970s,
after dismantling of a government ration system and intro-
duction of a cash economy, that Aboriginal people in re-
mote communities had the means to independently
purchase their food. In the early days of the community
“trade store”, the range of food was very limited with few
perishables and fresh produce available, unless grown or
hunted and collected locally. Access to a wider range of
foods has increased with improved transport routes and
infrastructure and increasing consumer demand. Living
conditions for residents of these communities have had a
similar slow development, with overcrowding common
and many houses and household infrastructure important
to food preparation sub-standard and in a state of disre-
pair [28]. The history of poor access and uptake of to for-
mal education has resulted in low literacy and educational
levels, which also impact on opportunities for exposure to
nutrition education and promotion, and lack of employ-
ment opportunities contribute to maintaining community
income at a generally low level [2].
Despite these challenges, remote communities have
good potential to positively influence dietary patterns,
due to their relative size, collective sense of community,
strong historical traditional structures of authority, and
store ownership arrangements [26]. Improvements inbiochemical dietary markers and reduced risk in cardio-
vascular disease have been demonstrated in two remote
Aboriginal Australian communities in association with
community-led initiatives which included improving the
availability of healthy food in the store and providing
individual level feedback on health status and dietary
messages [29,30]. Similar initiatives have occurred in the
remote community setting to promote healthy eating,
including store shelf-talkers, cooking demonstrations,
and removal of top selling sugar sweetened beverages
[31]. The effect of these however on purchasing is
largely not documented.
Further to these community-level initiatives, the
Australian government instigated a community store
licensing regime in 2007 in the Northern Territory
(NT), where stores must demonstrate compliance with
a set of minimum standards which include stocking of a
range of essential food items, a pricing policy, and retail
practices that support healthy eating [32]. This has
resulted in tighter government control over retail operat-
ing practices in largely non-competitive environments
where historically greater opportunity for consumer ex-
ploitation existed. The two major not-for-profit NT store
associations (the Arnhem Land Progress Aboriginal Cor-
poration (ALPA) and Outback Stores (OBS)) servicing in
total 38 of the around 90 remote stores in the NT have
also instigated various food subsidy strategies to reduce
the cost of healthy food [33,34]. Currently ALPA applies a
no freight charge to fresh fruit and frozen, tinned and
dried vegetables, fresh milk, yoghurt and cheese. Similarly,
OBS does not apply a freight component to fresh fruit
and vegetables and since 2010, has made bottled water
available at a reduced price in all its stores. Similar initia-
tives have been instigated by some independent store op-
erators and other store associations in remote Indigenous
Australia.
Despite such nutrition-related initiatives occurring in
remote Indigenous Australia, most are not evaluated or
designed to provide robust evidence of effect. This has
contributed to the paucity of evidence about the most
effective means of supporting healthy eating behaviour.
The inferior health of Indigenous Australians relative to
other Australians, and the role of poor nutrition in the
health disparity presents a compelling reason to identify
cost-effective interventions for nutrition improvement.
This study provides the opportunity to examine the effect-
iveness and cost-effectiveness of evidence-based strategies
that have the potential to positively influence food and
drink purchasing in the context of a socio-economically
disadvantaged population.
Study aim
The study tests the hypothesis that, over a six-month
intervention and at six-months post-intervention, there
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and (ii) the addition of in-store nutrition education to
the price discount intervention on the primary outcome
measure of per capita daily weight (grams) of fruits and
vegetables combined purchased through the community
store, as well as on secondary outcome measures relat-
ing to the purchase of food and beverages and to the
nutrient composition of purchased foods through the
community store. The effect of the intervention will be
measured via store point-of-sale data. In these remote
communities where there is a single food store, point-of
-sale data can provide a reliable and objective indicator
of community level dietary intake [25,35]. A secondary
aim of SHOP@RIC is to assess cost-effectiveness of the
strategies to determine if the strategies represent good
value-for-money in relation to disability adjusted life years
(DALYs) saved over the lifetime of the community’s popu-
lation. Overall food purchases and total diet/ energy intake
will be assessed to document any unintended conse-
quences of the strategies. An assessment of the influence
of contextual factors, proposed mediators of behaviour
change such as self-efficacy and perceived affordability of
healthy food, and intervention fidelity will be conducted
to aid interpretation of study findings and the understand-
ing of mechanisms of behaviour change (Figure 1). This
protocol relates to the primary aim of the study to assess
effect of the price discount with or without the in-storeLogic model fo
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Methods
Setting
Aboriginal and Torres Strait Islander people represent 2.5%
of the Australian population [36]. Twenty-four percent of
Indigenous people live in remote/ very remote areas of
Australia in small settlements commonly referred to as
communities and/or homelands. These communities vary
in size from an extended family group to over 2500 people,
with most having less than 1000 people. Very remote areas
are defined by geographic distance which imposes a severe
restriction on accessibility to a range of goods and services
[37]. These communities are also considered to be socio-
economically disadvantaged according to the Socio-
Economic Indexes for Areas (SEIFA index) based upon ag-
gregated social and economic information collected
through the national Australian population census [38]. In-
digenous people represent 30% of the NT population and
72% live in remote or very remote areas.
The NT covers an area of 1,352,176 square km (which is
equivalent to France, Italy and Spain combined). The ma-
jority of stores in the NT are owned and controlled by the
Indigenous community as not-for-profit organisations and
are governed by a board of directors, generally referred to
as a store committee [26]. These committees compriser SHOP@RIC study
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a non-Indigenous manager is appointed privately or by a
consultancy firm contracted to manage the store [26].
The proposed study represents a collaboration with
the two major store associations in the NT, ALPA and
OBS and the respective store-owners. In the NT, ALPA
manages 16 stores and OBS manages 22 stores.
Design
The SHOP@RIC study is a multiple baseline (stepped
wedge) randomised trial [39,40]. Twenty consenting
communities have been randomly grouped into sets of 4
communities. Because of the logistical difficulty of com-
mencing the price discount intervention and nutrition
education strategies simultaneously in all communities,
each set of four communities was randomly allocated to
initiate the intervention at one of five possible time-
points (the first set commenced in June 2013), spaced
two-months apart. A 20% price discount on fresh and
frozen fruit and vegetables, water and diet soft-drinks
will be applied for a period of six months in each of the
twenty communities and co-exist with other food-related
promotions that may occur during this period. All com-
munity residents will have access to the intervention. Half
the communities (i.e., ten stores; approximately one ALPA
and one OBS store in each of the five sets) have been ran-
domly allocated to receive the combined intervention –
price discount and in-store nutrition education strategy.
The study will apply a six-month intervention and pre-,
post-, and six-month follow-up assessments of interven-
tion effect.
Process evaluation - intervention confounders, mediators
and intervention fidelity
Descriptive data on potential covariates (referred to in Fig-
ure 1 as contextual factors – these include factors such as
frequency of food delivery, population movement, func-
tioning of store equipment, retail practice) will be collected
weekly for all communities through a structured survey ad-
ministered over the course of the study. A before-and-after
sub-study among a cohort of 150 community members
recruited from five communities (comprising one commu-
nity receiving the combined intervention in each of the five
store sets), will examine hypothesised mediators of inter-
vention effect on self-reported intake of fruit, vegetables,
water, diet soft-drinks and sugar-sweetened soft-drinks.
Qualitative and quantitative methods will be used to assess
intervention fidelity, including an assessment of dose, reach
and barriers and enablers to implementation.
Theoretical framework
The strategy is informed by social ecological theory that
proposes that behaviour is shaped by interaction between
the individual and the environment [41] and that healthpromotion therefore requires both behavioural (e.g. nutri-
tion education) and environmental strategies (e.g. price dis-
count). It is also guided by Social Cognitive Theory (SCT)
that asserts that individuals adopt new behaviours through
social learning which involves outcome expectancies (i.e.,
consideration of the consequences of actions), observa-
tional learning, self-efficacy (i.e., confidence in performing a
behavior), behavioural capabilities (i.e., skills and know-
ledge), and reinforcement [42]. These mediators may inter-
vene in the process of learning and behaviour change. An
understanding of these mediators is important in determin-
ing the most successful intervention elements and how they
operate to change behavior. Figure 1 provides an overview
of the program logic that underpins the relationship be-
tween the intervention, co-variates (contextual factors and
the mediators of behaviour change), intervention fidelity,
and outcomes (combined fruit and vegetable purchasing
and intake).
Ethical approval has been granted by the combined NT
Department of Health and Menzies School of Health
Research Human Research Ethics Committee (ref: HREC-
2012-1711), the Central Australian Human Research Eth-
ics Committee (ref: HREC-12-13) and Deakin University
Human Research Ethics Committee (ref: HREC-2012243).
Eligibility and recruitment
Recruitment of stores
Twenty community stores (twelve OBS stores and eight
ALPA stores) met the following criteria and were invited to
participate in the study:
– Community store managed by either ALPA or OBS
– Community located within the NT
– Store located more than 20 kilometres from its
nearest competitor
– Community population of 100 residents or greater
Initial contact was made with a representative of each of
the community store boards and information provided on
the study. This contact was facilitated by OBS and ALPA
personnel and either an OBS/ ALPA representative alone or
together with a member/s of the research team, visited each
community. A study “story” was used to faciliate a discus-
sion with store board representatives and to ensure compre-
hensive understanding of the study and study protocol.
Through this process, research agreements, outlining the re-
sponsibilities of all parties (ALPA/OBS, store owners and
Menzies School of Health Research), were signed. Store-
owners were asked to assist with the recruitment of
community-based research assistants. These personnel will
be trained to assist with all community-level study activities,
and invited to participate in a workshop at the end of the
study to interpret study findings and plan for research
dissemination.
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mediator measures
Approximately 40 adults will be recruited to participate
in each of the five sub-study subset communities. It is
expected that an initial sample of 40 will result in a final
sample of at least 30, allowing for attrition over the
study period (minimum of 150 from across five commu-
nities). On a visit to each household randomly selected
to participate, an adult meeting the eligibility criteria
(community resident, plans to reside in the community
for 12 months, over 18 years, purchases food from the
community store, and is the primary shopper) will be in-
vited to participate in a survey and requested to provide
written consent following explanation of purpose of the
sub-study and of the interview. On completion of the
survey at each of the three time points, a AUD20 gift of
fruit and water will be provided to each participant.
Feedback of key messages from the sub-study will be
provided to participants at the end of the study, based
on aggregated data.
Randomisation
We pre-determined that each of the store sets would
consist of mostly two ALPA stores (of which one would
be randomly allocated to receive the nutrition education
strategy) and two OBS stores (of which one would be
randomly allocated to receive the nutrition education
strategy). We randomly selected a store from each of the
ALPA group of stores (contained in an opaque envelope)
and OBS group of stores (contained in an opaque enve-
lope), and in turn continued to consecutively allocate
stores to the fixed store set framework, starting with the
first store slot in the first store set, until all stores had been
allocated. It was decided prior to randomisation when the
price discount would begin for each set of stores.
Blinding
Study stores cannot be blinded to the timing of the inter-
vention in their community and its duration. Research
staff administering the intervention will also not be
blinded, as they will be required to liaise/communicate
with stores through the course of the intervention. This
may impact on self-reported dietary intake data collected
at the individual level as part of the mediation sub-study.
The data management team will be blinded to interven-
tion allocation. Data will be linked to a store identifier by
an independent data administrator, immediately prior to
sending to the statistician. The statistician will have no
contact with communities or their information before the
final data is ready for analysis, and will not know which
ten stores received the education strategy and which
did not when analyzing the data (as the meaning of the
education strategy codes will be concealed until analysis
is complete).Interventions
Price discount
Twenty percent is the same level of discount as that being
trialled by the SHELf study [18] and higher than the 12.5%
used for the NZ SHOP study [13]. The discount will be
applied electronically at point-of-sale on all discounted
products. A reduction of this size is considered unlikely
to lead to the unintended consequence of increasing
purchase of high energy nutrient poor foods that a
higher price reduction might encourage [18], although
such a response to a price discount has not yet been
demonstrated [16]. The price discount will be promoted
in-store through a poster at front-of-store, shelf-labelling
and price ticketing on targeted products showing both the
“usual” and discount price. The discount will be applied
electronically at the point-of-sale. The purchase receipt
will indicate where a price discount has been applied.
In-store nutrition education strategy
Development of the in-store nutrition education strategy
has been informed by SCT [42] and focuses on the ele-
ments of SCT considered important in mediating behav-
iour change: influencing people’s perceptions of healthy
food and food affordability (outcome expectancies), build-
ing people’s confidence and skills to make healthy food
choices (self-efficacy and behavioural capabilities), model-
ling behaviour (observational learning) and reinforcing
positive behaviour through providing incentives and re-
wards (reinforcement) [18]. The development of the strat-
egy has also drawn on key aspects of the context of eating
behaviour in remote Indigenous communities, including
the importance of family and relationships, the autonomy
granted to children, the role of elders in knowledge trans-
fer, and the pivotal sense of freedom to choose. The nutri-
tion education strategy was designed to be low cost,
require few resources and to include a range of activities
commonly implemented in remote community stores.
The reduced cost and benefits of consuming more of
the healthy foods will be promoted through the nutrition
education strategy, and suggestions and activities pro-
vided on how to increase fruit and vegetable intake and
substitute water or diet soft-drinks for sugar-sweetened
soft-drinks. Six themes have been developed with a
supporting set of activities to be implemented over the
six-month intervention period including posters, activity
sheets, cooking demonstrations and taste-testing activities
and competitions.
Study outcomes
The primary outcome measure is the per capita daily
weight (grams) of combined fruit and vegetables pur-
chased through the community store. Secondary outcome
measures are: 1) per capita daily weight (grams) of diet
soft-drinks; water; fruit; and, vegetables; 2) percent total
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of energy; 4) proportion of total sugar-sweetened soft-
drinks (grams) to total combined fruit and vegetable
(grams); and, 5) proportion of healthy foods to unhealthy
foods (using pre-defined criteria), purchased through the
community store (Table 1).
Other dietary measures to be described and to assess
impact of the strategies on the overall diet include a range
of per capita per day measures: i) totals each of dietary en-
ergy (kJ), sodium (mg) and sales ($), and subtotals each of
fruit, vegetables, diet soft-drinks, water and up to 20 other
food groupings (derived from AUSNUT categorisation
[43]); ii) proportions per 1000 kJ of energy for each of fruit
and vegetables, sugar-sweetened soft-drinks, pre-defined
healthy foods and unhealthy foods; and, iii) proportion of
healthy foods to total foods, unhealthy foods to total foods
and diet soft-drinks and water to total beverages using
each of total energy (kJ), sales ($) and weight (grams).
Data collection
Outcome measurements
Assessment of intervention effect on the primary and
secondary outcomes will be made via store point-of-sale
data collected over the course of the study. Point-of-sale
reports by weekly (seven-day) periods will be generated
for each store by ALPA and OBS and received electronic-
ally by the research team. These reports will be uploaded
into a purpose-built Microsoft Access database [44] and
linked with nutrient composition data [43,45]. Australian
Bureau of Statistics data from the 2011 national census
will be used for study population estimates [46].
Process evaluation
An electronic survey tool has been developed to collect
data from store managers and community key informants
on factors identified by experts to influence food and
beverage purchases including (Table 1):
 Store retail practices
 Community events or activities
 Population movement
 National or global events/ activities
Data on these factors will be collected for each of the
study communities throughout the course of the study
commencing in May 2013. Information on these contextual
factors will be used to identify potential analytical covariates
and to aid interpretation of impact of the intervention to
the outcome measures. To examine proposed mediators of
behaviour change, data will be collected on mediator mea-
sures and self-reported consumption of fruit, vegetables,
water, diet soft drinks and sugar-sweetened soft drinks.
These data will be collected pre- and immediately prior to
the end of the intervention and at six-months follow-up,using survey items adapted from previously published
scales [18] after extensive pilot-testing to make them more
appropriate to the cultural context of the study population.
Additional data will be collected to assess intervention
i) fidelity; ii) dose and reach; and, iii) perceived barriers
and enablers to implementation. This will involve the
collection of observational data including in-store spot
checks; documentation of activities implemented; and
interviews with key stakeholders (including the store
manager, store staff and key community informants). A
summary of all study measures is shown in Table 1.
Analyses
Primary and secondary outcome measurements
Mixed models will be used to analyse the store point-of-
sale data; random effects will include the store; fixed
effects will include the step (of 8 weeks in length which
corresponds to the “lag” in the roll-out of the interven-
tion across sets of stores), the phase (baseline, interven-
tion, post-intervention) and the in-store nutrition
education strategy. Additional covariates (the context-
ual factors - such as distance to competing food outlet,
community level income, population size) will be de-
scribed and tested and may be introduced as additional
fixed effects. It is expected that there will be some add-
itional correlation within each store and a variance-
covariance model (VCVM) for this will be identified
prior to the formal testing of the fixed effects and other
covariates. Mediation analyses will be undertaken using
the MacKinnon method [47]. Descriptive statistics (for
quantitative data), content and thematic analysis (for
qualitative data) will be used as appropriate to analyse
data on intervention fidelity. This information will be used
to aid interpretation of results of the outcome measures.
Cost-effectiveness evaluation
The cost-effectiveness analysis will combine data on the
effectiveness and cost of the intervention to determine
whether it represents value-for-money. It will be mea-
sured against usual practice during the six-month period
prior to intervention. Resource use and costs associated
with the intervention will be prospectively measured. In
addition to the ‘trial-based evaluation’ (costs and out-
comes exactly as per the trial), a ‘modelled economic
evaluation’ will be conducted which extends the target
population (all remote indigenous communities), time
horizon (rest of life of the cohort) and decision context.
The incremental change in the purchasing of fruit and
vegetables and of diet soft-drinks and water associated
with the intervention will be converted to incremental
cost-effectiveness ratios expressed as $ per Disability-
Adjusted Life Years (DALYs) saved. Standard discounting
will be applied to both costs and outcomes. Simulation-
modelling using the @RISK software package will be
Table 1 Summary of study measures
Measures Baseline Post intervention Follow-up
Primary and secondary outcomes
Store level
Combined fruit and vegetable purchasing (grams/person/day) ✓ ✓ ✓
Water, diet soft-drink, fruit and vegetable purchasing (grams/person/day) ✓ ✓ ✓
Percent total sugars (grams) to total energy (kJ) purchased ✓ ✓ ✓
Sodium (mg) per 1000 kJ of total energy purchased ✓ ✓ ✓
Proportion of total sugar-sweetened soft drinks purchased (grams) to total fruit and vegetables purchased ✓ ✓ ✓
Proportion of healthy food to unhealthy food purchased ✓ ✓ ✓
Other outcomes to measure impact on total diet
Totals of each of dietary energy (kJ), sodium (mg) and sales ($) and sub-totals for each of 20+ food
groupings
✓ ✓ ✓
Proportions per 1000 kJ of energy for each of fruit and vegetables (grams), sugar sweetened soft drinks
(grams), healthy foods (grams) and unhealthy foods (grams)
✓ ✓ ✓
Proportion of healthy foods to total foods, unhealthy food to total foods and diet soft-drinks and water
to total beverages, using a total energy (kJ), sales ($) and weight (grams)
✓ ✓ ✓
Mediation sub-study outcomes
Fruit consumption ✓ ✓ ✓
Vegetable consumption ✓ ✓ ✓
Water consumption ✓ ✓ ✓
Diet and sugar sweetened soft-drink consumption ✓ ✓ ✓
Process evaluation
Contextual factors
Population movement ✓ ✓ ✓
Positioning of food and beverage products in-store ✓ ✓ ✓
Price and price ticketing practice ✓ ✓ ✓
Range of food and beverages available for purchase ✓ ✓ ✓
Provisioning of food and beverages to other services/organisations ✓ ✓ ✓
Community income ✓ ✓ ✓
Store policy ✓ ✓ ✓
Product promotion ✓ ✓ ✓
Store infrastructure ✓ ✓ ✓
Delivery of food and beverages ✓ ✓ ✓
Store management and staffing/ community social issues ✓ ✓ ✓
Mediation sub-study
Outcome expectations of perceived affordability of fruit and vegetables ✓ ✓ ✓
Outcome expectations of perceived benefits of fruit and vegetables ✓ ✓ ✓
Self-efficacy for increasing fruit and vegetable consumption ✓ ✓ ✓
Self-efficacy for drinking water and reducing sugar sweetened soft drink consumption ✓ ✓ ✓
Food security ✓ ✓ ✓
Personal preferences ✓ ✓ ✓
Barriers to consuming more fruit and vegetables ✓ ✓ ✓
Intervention fidelity
Intervention fidelity ✓
Dose and reach of nutrition education strategy activities ✓
Perceived barriers and enablers to intervention implementation (price discount and combined strategy) ✓
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2.5 and 97.5 percentiles) around the epidemiological
probabilities and cost and outcome estimates.
Sample size
Primary outcome measurement
The power calculations were based on 1000 simulated
datasets that each mimicked the design of the study.
Data were simulated that resembled the first 37 weeks of
baseline, combined-fruit-and-vegetable store point-of-sale
data, and also assumed that the interventions would be
effective. Specifically, log-normally distributed data were
simulated assuming mean 8-weekly sales of fruit and vege-
tables (expressed as grams per day) per capita of 4.77 (on
the log scale) and a latent between-store SD of 0.48. Other
assumptions included were that residuals were independ-
ent and identically normally distributed with mean 0 and
SD 0.16 (all on the log scale), and that (geometric) mean
sales in a store (on the original scale, and in the absence of
residual noise) will be 20% higher in a store when the
price discount is on, and 20% higher again if a store
receives the nutrition education.
Analysing these datasets by utilising data not beyond
the end of the intervention period, log-transforming the
data, and then using a mixed model [40] with random
effects for store, and fixed effects for each 8-week time
period, as well as for the two strategies, we estimate that
analysis of combined fruit and vegetable point-of-sale
data collected from a sample of 20 stores in our study
has approximately 95% power to detect a common 20%
change in (geometric) mean sales in the stores due to
the price-discount intervention (at the 5% significance
level), and approximately 97% (power to detect a 20%
change due to the nutrition education strategy per se. A
20% increase in fruit and vegetable sales combined
equates to an approximate increase of 30g of fruit and
vegetables per person per day.
Discussion
This study provides an opportunity to rigorously examine
both the effect and cost-effectiveness of a price discount
alone and in combination with nutrition education. It re-
flects an excellent collaborative effort between researchers
and store-owners and major retailers in the remote
Australian landscape to promote healthy eating and to
provide empirical evidence to inform food pricing policy.
Aboriginal community leaders have identified the high
cost of food as a barrier to improving community level
diet and addressing the health disparity between Indigen-
ous and non-Indigenous Australians. Growing evidence
indicates that the cost of food impacts on poor health
outcomes especially for people with a limited income [48].
Evidence indicates from general population studies that
price discounts tend to be effective in positively modifyingfood purchasing [13]. There is little such evidence relat-
ing specifically to socio-economically disadvantaged
populations. Evidence on the role of nutrition education
in modifying food purchases among socio-economically
disadvantaged populations is also limited. The way in
which remote community stores operate and the quality
of food they provide are considered critical by commu-
nity leaders and to the Australian Government’s effort
to improve the health of Indigenous people living re-
motely. Approaches to increasing spending on fruit and
vegetables and reducing spending on sugar-sweetened
soft drink are currently being considered.
The proposed study will provide evidence critically
needed to contribute to the cost-effective reversal of the
epidemics of poor nutrition and associated adverse
health outcomes in the remote Indigenous population. It
will provide evidence on the role of price discount and
in-store nutrition education interventions to improve diet
and health outcomes for socially disadvantaged populations
in general.
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